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ENVIRONMENTALLY SMART BUILDINGS 


1 INTRODUCTION 


Energy-efficient 
buildings are expensive. 
T rue or False? 



I*r |j£ t*C 

L£l£.L2 
L£ 15- L£ 

Li il l£ 
L£ Li E. 


If ynui knowledge of energy elf k lent thllktirtp has 
been Influenced by publkity about hi nek- profit 
truiovjlivr buildings then your answer to Urn 
question nuy well be 1iW. Thr reality it ilui 
energy -el firi cut buildings c-an be cheaper to 
construct and are, ol course. cheaper to run than 
conventional building*. Even where I he LjpLi.il 
coils of energy riftclrncy measures are higher, 
ihese can usually be Haded off against far lower 
running cum. 

In nsx-nt sttrvm of clknts, environmental i cutes 
were fudged lo be second only In importance to 
location . jbt\ mtun that there IV 1 Wide gulf 
between mmt quantity uifwufs tQSsl and iheir 
dienb in their peiwp AkXtt ol (hr value of energy 
efficiency, tt tuTt simply in issue of 
energy cosh by tawertnji cn njy cntiuinjvikHi. 
There is also a drxrcl re Ul I mi ship between energy 
use and mnranmtnlil impact. E.rcvkori mental 
awareness i% being emhtated bv many 
organisations as pan hi their marketing and 
profiling strategies. 

Thl* Guide aJrm to provide file s£S with the 
in formation needed to bridge this gap arid sn 
provide a more valuable service In client 


THE VALUE OF THI1 GUIDE TO THE QS 

After reading Shis tiulrdr. the Q5 will he able to; 

tt help d iem i save money by del Lverl ng 
optimum value tor money 

■ understand and utilise the ant us ing Hade- 
oth possible wllh energy efficient buildings 

■ improve then I conlldriKe by setting and 
using accepted benchmarks for performance 
hi me 

tt improve the service ottered on Private Finance 
In it Litis'e ipflt contract* by can-ftJmng life- 
cycle cent trig 

■ help clients improve their Corporair image 

Etdmplrs of the benefit* of entirunmentally 
*mart hiHWht.es unr ifli/sHutal h the oar 
vfjkfffs i»i perse 

A sutnmiirv of thr Ley Jkilttfi addm wd by Hits 
Halite f.i ifim* n oti page |9. 


atom HMp, by hit hold Ftth W 
Stanhope pit . dnm rd cm if W li r wflto l Ivsbci tv 
be the tfiiMttf HHHf important factor for dimb 
after kmaflmt. 

tnorher inner of f|\i rrvr^tfpJ iM they 
m errs I f FTMi/r thr em<mU of frtcsjt f/Pdn»fl 
rnrirswm, .out underestimate thf potential for 
cost uiH>tp as trod* to thh ftsmy, it** 
than “Tp iif sun the tietd for anything 
nr her f fra ft tmt tnfiwmatUm token dnaiblttX 
rurr#)' efftiirruy irrriMilfr.f 

Perhaps they arr miming »i frti'A or fttvrf 
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2 ENERGY EFFICIENCY IS NOT AN OPTIONAL EXTRA 


CLIENT EXPECTATIONS 

The OS cannot afford to be complacent about the 
rule erf enrrgy efficiency in building - ft lx Hot an 
optional extra. iilknt* know that mergy^effkkm 
bulklJ ng* (4E1. lEk addition Tu laving capit al a rid 
miming emit. improve their cmpmale ima^, help 
ti> inerraw mitkrr saiHlartion and pfMhwTivlt^ 1 ^ 
■end otn reduce thr emt of ihr climate chan#? levy. 

Tb* vaiu* of MMb 

traditionally, Ihr mil Let ■value of properly has 
been judged tn irons of kvalton, quality, Function 
and aesthetics while thr vajtie of energy efficiency; 
a kit visible asset. h» largely been Ignored. 
However udi benefit as natural ventilation. good 
daylight l ng, ami tX e uparil ^sensitive aintrnls ao- 
aclually very durable lo Ihr inarkef. The 
importance of ihrw failures L* verified by surveys 
which thaw that people ate uncomfortable in 
d«p-plan akhrondll kuned spates which allow 
l hem IfMlecortliol «w their own envUonmcntt 11 ! 

While II li dil limit io set on actual value on these 
k-aiurev nv«tf accept rhai a good working 
rmironm en i kadi to an Increase in productivity, 
and this can have considerable economic value. 

It is, Ihi-rrfoiT. Itnputtant that the Q5 rtcopllft 
the value of environ men ra I benefits to his citrnti 
In die sartie WJV that hr understands the value of 
nni uvmgt 

Environmental (tliun t 

Man\ clients air now keen to use the greenness 
ut ihrlr building as a marketing feature and 
Lherdofr want to alhuh a v.ihir to Its energy 
Hflcknty durat I eristics. In practice It is not 


straightforward to do this, although labelling 
schemes like liRl'.IAM 4 Building Research 
fMahlishmexir Lnvlronmerilal Assc^smeor Method i 
can I*' id wme help. HRF.FAM works by awarding 
iredils to Um turps of a building that lead to in 
having levs environmental Impact than a typical 
building. Knergy elfJcleni buildings substantially 
reduct greenhouse gas emissions, add gw 
rrnissiLim and toxic air pollution and tend to score 
wch under HRt 1AM 1Wft for Officer 
Vimt afgarUiattoni Ole also denfloping corporate 
energy pollrled** - another induration of how 
seriously clients are beginning to take their 
environmental responsibilities. 


I here are a numlicr uf pressures acting on 
bull nesses to make them increase their 
en vjron mental Mwamvm* 
m tumi Lssuri are looming significant 
polllkalty. International trettio, European 
and LUC legislation are being Introduced to 
reflect an agenda of suitainabfc 
development. 

■ inkling kegutatiofis and industrial 
endxthwi aikd Waste staradanls are also 
besoming stilaet and ibe toruimction 
industry Ui a major pollutm is coming 
amkt iol rpasLng pressure 

I Energy tasrs are being mnvldrred by 

government, 

■ In addition green' consnmm and ethical 
knvnton are now demanding lhal 
OfgLinUdUDns attain good environmental 
iTedrniiah. 


Clients want 
more than lower 
capital costs 



BREEAM 

l or fun her information on 
IREEAM contact: 

The HR hi AM Of Ik* 

H HI . Ganioh 
Wgtfnrd WL >2 7 JK 
k'J Qt*>U 
Fax Q19M 6MICU 
l -mail luiTiiriiv-iire.cii.uk 


ARCHIVED DOCUMENT 


5 





(ENVIRONMENTALLY SMART BUILDINGS 


3 HOW THE QS CAN PROVIDE AN ENHANCED SERVICE TO CLIENTS 


Energy efficiency 
is a Icw-nsk 
investment 

V- 





^ 1? 

1*12, 

Lrii 



J 



DESIGN ADVICE 


fat further informal k?ft on 
the L>nip Advice shrine 
l mi 1 141 
I ieugn Advlu> 
hM', Viamnn 

VHD2 7JH 
1W 01923 t&42Sh 
I H HI VIA t#AM7 


Oner the QS accepts the tfitt value of energy 
efficiency, there bi i mil opportunity tor him to 
provide in enhanced service lit lm clients. ftsl* 
hownwr. he needs in imdcrMand hh tale In Ihe design 
Iklui and ihen In git |o giijrs wills tome simple tacts 
and concept ilsmit energy efhilniny and Ihr 
marketing benefits in I he dim! Appreciation n( these 
tsnus mis tfqufcp the Q£» to ufki a value managi-mmi 

wice hasfti on Mt-cydr imiinp uimwl further In 
toman 53, ikh fuw on lowest sajutaI com 

GET INVOLVED 

ll i* aucuE lor the QS In become fully involved is i 
member of the design team at I he project*! 
Lntcptinn. when the client is preparln g the design 
brief and before (lie design h liXed In the dcvIgncrV 
miridv Thia Is nlten when ihe mint ecuonmtvjl 
manures can he mliHthiccd The Govern nreM's 
Design Advice HrvkT rati help with ithUctfc: teve 1 
advke on ihe mm! si 1 1 table measures for each 
project iwe the Unit'd box on ihe kill Thereafter, 
Ihe QS should play an art hr role wlihin ihe design 
team throughout she design and conn tort ton of the 
building the Oi^numiies EhiT ihrw rules present 
to the QS ate discussed in irmir detail h i™ 

WOflK WITH THE CLIENT 

Before the QS cm give the diets! sound financial 
«tvk? about Implementing energy efficiency 
BHaHiro Ll) a building, bolh ihe cllenTs view of 
energy efficiency asm investment, and I tie value 
of energy efficiency la tHIfen nl mirketi nurd he 
tmderctood- 

LTiKlBnland Ihe client 

Different clients have di Merrill invedmrnl criteria 
which 3 Ei L often retain! in the Miiluiv of their 
businm, Once thee hern undmtandi thrw 
different cnlefla tdi energy efficiency investments, 
ihe QS can tailor the advice Kcontingly 


efficiency moisufe* In reality, however, such hlgh^ 
risk businesses seldom achieve more Chan a 20% 
return per year I approx imalelv a five-year payback* 
on l heir mainstream business - and energy 
dfidency b a much lower risk 

In general, most businesses are briwwfi these 
eiclrtmei and will tcccpl pa vh*c k periods of 
between three and seven years fof verv-kiw-nsL 
investments such as energy efficiency meaiuies 

Owner-ocad|riei% and many public sector occupies 
operating under HI conlijcl tcmdllknu. will also 
take a lung- lam view, is, they have in interest in a 
building over Its whole life arid not jusl at thr new - 
bulld stage- in Ibis caw, the QS Is well placed to 
provide i comprehensive Ulc-cycle cuitlng service 
tor the cilml, 

Life-cycle cnsling in mu ally Includes 

■ site and procurement costs (and/or Income! 

S design and construction costs 

■ tan i onenstnm 

M remal costs firvd/nr iinmnei 
• energy and utility cost % 

B repair and main If nance costs 

■ refuihivhmenl costs 

Understand tha mart el valu* of wniyy 
«1flc44ncv/*frvironm*nt»l itluM 

As discussed earHer, a ginxl corporate Linage Is 
important U> mml successful organ Isatlons, and as 
pmsu tv to pciftrct the enylronmmt grom 
com|LinH ,! ! must he seen to fespLintl. 

Assess Bnergy aHlclBncy mtaiures 

Once the tiftam 111 e^^iectaHons of the illml and 
the value energy efficiency arr mlly umtenumd 
ihe Qi can then advise on fhr hdef and emiUT ihal 
sensible tow-ctierg! drugn nveiui/n are specified 


llihlie secttjf urgaEiLutioTis and sortie larger 
organisations inml In buddings over the long 
tom and will aarp* krtlg paybat k periods 
(20 years} and relatively lo* ratios ot retutn on 
InV'eiiniertts iviy S-^V.i 

t Ity invevtnrs, tan tlw other hand, may demand 
rapid ret Lillie on their Invnfmmii and aspect 
payback pcTlisds as short as nine year on energy 


Lf the QS can fully understand ihe Imancul 
stew-pMUit of the client - and advise on i 
realm Lr ituift I of Ihe clNntH |UEtiCUUl 

ctreuimlanm - then Informed Oividons about 
the hullcfirtg ran he made in ihe best luiereUs 
Ol Ihe dkern. An e rivi run menu Itv smart 
building is alwayv In di^ lies! inletesls of the 
clktiL 
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ENVIRONMENTALLY SMART BUILDINGS 


HOW THE GS CAN PROVIDE AN ENHANCED SERVICE TO CLIENTS 


Figure t show* the building- related tife-cyde co*U (above the line), and relume I below the Hire), for an air-conditioned office (to m the 
viovpoim uF the dlffirml stakchQldtni 

■ liie irullltitlDtmk Investor 

■ the developer 

■ the tenant 

■ the owner-occupier. 

Some of Hie key F^uM ding-related lifCH^ele costs lor each stakeholder in figure 1 ire as follows, 

I n&trtul Iona I Itwtralor 

For the Institutional Investor 
most o| die cost? and rem rm 
over the life of the iHJtlding 
are relevant, apart Iro m 
n inning awls. Buying the site,, 
constructing the building and 
maintaining the building are 
all costs. The rent received fot 
the building is Income, ai is 
the value of the site. Although 
an investor seldom pays for 
the running costs tinciusive 
leases ate unusual in she UK), 
there li an in term I n keeping 
good tenants happy and 
owning a Sow-risk investment. 

Energy efficiency can help lo 
achieve lx>th of These 

DfVilQpir 

The developer mcuiv nil the cosh [site cost, design and build), and receives .ill tils revenue (situ and buikting sale) at the beginning of the 
60-yeiif life al the building. As the building h worth more when it is new the dark green bar i In Itgure 1 1 lor site value is laiger lot the developer 
than the owner or instil ullonal investor. The developer's interest in energy efficiency Is, therefore, only iibely to focus on I he marketing benefits 
at the time cat the sale, ie 'energy efficiency' and kmvinwirrtentaliy smart' are Ml that help a building to Sell itiort quickly and for a higher price. 

tend 

The tenant pays (he most for the use of the building over its life - and at the end the tenant also has no site t?> sell, therefore no dark green Par 
on figure L Energy Is only a small proportion of the costs of occupying the building, and if considered in isolation b unlikciy to motivate the 
tenani significant!* towards energy 1 savings. However, she occupant satisfaction with the comfort of the building will have a sign I m ans effect on 
Ihr productivity of the company occupying the building. I In: Cents associated With uncomfortable stall are significanlly higher than the energy 
costs, and the building will become undesirable If 1 1 cannot provide a satisfactory I henna! envlionmcnl for its occupant*. 

OWTHIMHOUptflC 

For ihe tiwnei’Occupier land some FFI partners), alt of the costs and return* of the I wild Lug are relevant, apart from rent. The analysis does 
show ih.il owning a property works out cheaper than renting in the long term. Many owner-occupied buildings wilt have been designed or 
modified to ensure that they match the owner 1 * needs. Owiw-ooniplen have a strong vested interest In energy efficiency, low running costs 
and a low environmental imparl tie a good KKF.hAM rating). 


12 


£ 


I 


I s 



■ Demotion 

□ Rjetukir. m«inlJDvw>n »tf>d f«hu4lstwn^rii: 
H Eiwijy and uttftet 

■ Raios 

□ Hunt 

□ Ccwaimcfton 

n Pi annrog and design 

■ Sift? riQuisrirao 

■ Site value tine tuiikftng&l 


Ffpirr I Siultdirix-rrtalrii iife-fyeit CtMtS ami returns fur 4t frnn'iin Irff flfr-COMdfflflacd vffhc 
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ENVIRONMENTALLY SMART BUILDINGS 


HOW THE QS CAN PROVIDE AN ENHANCED SERVICE TO CLIENTS 


Benchmark for 
energy efficiency 



m 


tt )*» 

unit 


Ktrplnx ^ simple 

Clients should be encouraged not to ^wrr-ipedFy their 
requirements; ulttm the simplest solutions are ihe 
best, Energy and pollming emissions tan be reduced 
by 30-St>Ki (when compared wtih typical figures?, 
.simply by adopting tried and listed good practicu in 
Ehu design ajid operation of new office buildings. 

l/.waj b tr tc Hf tUtrfc* far mrf huitiliii^x 
A quick way of specifying energy efficiency ts to «l 
targets based on energy benchmarks, Established 
industry-wide benchmarks of typical and good 
practice performance te offices of different designs 
arc shown in table 1, derived from Energy 
ConsumpOnn Guide (DCON) V?l u . The fable shows 
delivered energy consumption and energy cost; In 
bolh cases Ihisi, 1 figures have been derived using 
performance figures from real buildings. 

A large! based on the good practice benchmark 
should be readily achievable. Benchmarks for other 
bui ldings can be found In I he Energy 
Consumption Guide senes available from BKECSU 
(see the back cover for details,!, 

Energy comum pdon benchmarks should be set In 
terms of kWh/m 2 so Hi at changing utility costs do 


not have in he taken Into account. When using 
energy benchmarks a* targets at the design stage, 

Ll Is advisable to set slightly higher standards than 
those actually denied . This gives a margin of error 
that can be used to counteract a number of factors 
[often outside the control Of the design tLim), that 
can prevent a building meeting Its design 
performance level. Examples are: 

■ partitions and fit om ihat limit air movement 
across zones 

■ occupancy may no! be uniform or 10 the levels 
envisaged 

■ high-energy tand heal-rmiltingl office 
equipment may be Installed 

■ spaces may be used for activities dial they Were 
not designed for 

■ complex services may not be commissioned, 
controlled or maintained properly. 

To ensure a building will actually perform 
within Us design limits despite small 
construction flaws and real tenant Interaction, 
n design has to he robust and flexible enough 
to cope with changing use patterns, etc. 



TiiMr f Energy corteumptloii and etntx uf typical and Rood practice office.* (floor iimi.c in m 2 refer to treated floor urea 
throughout ht thh tablet 
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ENVIRONMENTALLY SMART BUILDINGS 


4 ENERGY EFFICIENCY MEASURES DO NOT ALWAYS COST MORE 


achieving BETTER VALUE EflEHOY-EFFfCIENT 
BUILDINGS 

This document dermindmes how ihe Intofvtmcni 
nl an Informed Q£ .ic Use design stage can produce 
energy-efficient buildings that; 

■ owl no more to build than inefficient ones 
(less In some ones* 

B have lower running to>ls 

■ prove m he easy to nm, pleasant and 
productive places lo Inhabit 

■ haw Low eJlVlronnimtj] Impact. 

U is usually pensile to design ;i tt ractive, 

LLnemi LpliLdled buildings which npeiale In a 
straightforward tlianniT, achieve 3 Ugh standards Ol 
energy efficiency and hilue no addEtiotuI iustt. 

If the Q& ft eo coniniiutt- effectively m this process,. 

I he value of Introducing energy efficiency measures 
iii the inception si age and rrcogniiion of r he 
Importance oE treating the measure* as a package 
rather than in Isolation needs to be understood. 
Furthermore, the QS should also be familiar with 
which package* can show capital cost savings at llte 
same time as improving energy efficiency- Mint of 
the key decisions taken al inception permit 
significant cost savings as well us energy cost savings 
a? Llerrunsir.diL'il in figures 2 and J l pages 1 3 and 12}, 
and table 2 I page I4.i in tltc fdlowing section. 

Appropriate energy-efficl«nt 

Many aspects nf low-energy design have little ot 
no capital cost ini plication. Indeed, some oF ihp 
mva slsjvs actually lead to capital cost savings' 

AEI the measures are simple to Install a ml require 
I it tie rnainterijncc. Many of i hew features are 
highly desired by occupants and are Ijetleved iu 
increase worker satislaclinn and productivity. 

Some successful al I rlhutes of low-energy design a re: 

■ i wilding form and structure which protect 
against tertiperatuie swings 

■ rial ur.i L ven 1 1 lation . I til proved windows .i nd 
glazing systems 

■ simple, comprehensible but effective tank rob 
B efficient heating, cooling and fighting plant 

■ well -insulated fabric 

B efficient lighting and controls 
B rxiem ill shading to reduce suirtEiier cooling loads 


Avrpici later dnxion chAnOM 

nTvfy Rhiv P vl Mil F|jv S 

Ollen l he role of die Q5 has been Interpreted as 
providing the 'least capita! cost' option for every 
building cntitporicnL However, this approach can 
frustrate the integrated design process and prevent 
the Q& Erom contributing proactively to an integrated 
rotation for performance and ™r. For example, an 
integrated design may rely on external shading and 
windows which are secure while Open, that allow 
i light cooling lo permit the downsizing or 
riiininalban of cooling and ventilation, ptaut and the 
adoption of a glare-free day Lighting strategy. If the 
shading and/or the carefully specified windows art 
then excluded late In the design process in order to 
make cuvl savings, I he design strategy for the whale 
building is tuidmnlfiLd and Eh? building con id fall lo 
operate comfociably for the res I of its life as a result, 

ImporttocA of pacfc&gfrs of rn»uuret 

Energy efficiency measures have an interactive effect 
on each orhet such that where different measures 
affect the same service, Ihe energy left lo save 
becomes pnogiewrvely less with I he Introduction of 
each new measuie. 

Far example, if energy wings are calculated m 
sequence first for Improving ibe efficiency of a 
heating system and I hen [nr adding ihermal 
Insulation, the energy savid by the enhancement of 
the heating system will apparently he greater than If 
it is Improved after ihe Insulation has been added. 
Thus ihe payback period is dependent on Ihe order 
In which Ihe mHtttie is carried our and lends to 
make ihe first measure's considered appear the best, 
even though Ihe order may have been arbitrary. 

Also, some savings only occur if several measures are 
in plitCc together, sn it is Important to work in 
collaborat ion with a building services engineer who 
can evaluate the combined effect Of all measures. 


hiyback period I should only he considered for 
a package of measures, not as a means of 
discriminating between measures. 


It is crucial, al all stages 
at ihe design, that the Q£ 
considers the Integrated 
design, and evaluates the 
options for emt tradeoffs 
associated with Ihe 
energy efficiency 
measures. Where ihe QS 
has been allowed So do 
i his, best value tor money 
foi the client has been 
achieved because ol H 
rather than In spite of* 
the energy efficiency 
nxvsura proposed. 


Packages erf 
measures give the 
greatest savings . 
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ENVIRONMENTALLY SMART BUILDINGS 


ENERGY EFFICIENCY MEASURES DO NOT ALWAYS COST MORE 


Find cut the true 
costs - they are less 
- than you thirds! 



\± I*, Lsi 1 ^ 

1=14 if H 
!lici=ls> 


SOME ILLUSTRATED EXAMPLES 
1 Improving an alworiditioiisd building 

This example Illustrates how the capital coals and 
energy costs can vary as a design team pursues a 
number of options to value manage a low-mergy 
solution with no capital cosl penally, 

Since the QS ought to influence hash the chern and 
ihe design team at inception, the measures tlkiM rated 
in figure 2 (opposite commerice Hiom the Inception 
Stage- The scenario of dectdundakltlg starts With a 
'reference* j I r-co iuSi t lulled office building specified to 
the following typical lnvtklution.il standards: 

■ eight-storey office of rectangular deep-plan 
with atrium at centre 

■ four-pipe 1 fan cull fulWresh-air 
au-coEidit inning system 

m designed to typical building Regulations and 
professional standards [eg QBSE* etc) 

■ w>hi. double glazing assumed throughout , 


This example has been selected to coincide In 
performance wilh a typical Dim ETBPp £CON 19^1 
type i bench mark budding. The roiti of fills 
reference case are indicated by the top jxrlrs o| lw& in 
figures 2 and J. The loltoSYlng column describe* 
what happens .U the vancm* stages of lire design 
process as Ihe Lind m measure shown in lahfcs .t, 4, 
and 5 (pages t4 and l Si are applied cumLiLuividy to 
this building. 


FACTS 

The ciLmnlalisY" capii.il cost saving of all die niKrnms are i n i tie legion of 
Igniss Boot area); ibis is achieved Ely an increase in fabric costs sit and a decrease in 
servica costs o f 1 1^- It also achkm energy running cost savings Of £3fmk&AJjriu when 
compared wilh [he reference building {almost a M% saving) En addition. the reductions 
Lei carbon dkHJde iCOd mission* that are achieved with this design would attract five 
credits under BUFFAM. 

FICTION 

In a n'cmt surreY ol QSv rnmi believed trial energy-efficient buddings arc more 
expensive t. > build Only by adding all un-emu and Ignoring all ihe tradeoff savings can 
ihe fcmprrm cEnenb be considered in fills way. Even on that Ixisis the un-Ctntv are only 
4 'Ki, which l* tli c- lower bound ol tjs opinion in the survey. 

i iyurv 2 clearly demonstrates iliat many sennudy overestimate the capital costs of 
energy efficiency tiie asures and seriously underestimate rhe potential lor cor usings ai 
trockHadv 


Meamra applied at Inception dug? 

Figure 2 shows that most of ihe Ley decisions 
la ken at inception permit significant overall cost 
savings as well as energy cost savings, especially 
Ihe decisions in broaden the permissible 
lemperatum range and reduce vein Ha Non rates to 
an acceptable 10 llrres/perwn/scc. 

The design selections used are those proposed; in 
the British Connell for Offices 'Best Practice In ihe 
specification Ini offices' (see page £fi), 

.Mi-iiimrs applied uf sirehll rfd.^e 

In fills stage I here are also many choices ihai can 
he made which save energy and reduce capital 
cost, eg reducing glazing areas, 

The effective use of Ihe thermal mass, which is 
already provided by the structure. Can avoid the 
need for iiz-omdttkrfilng by reducing overhearing in 
summer. 

However, if air-mnctlt Inning is essential. rX posed 
soffits will save capital cost. Tlie increase in 
Masslhk thermal mass thal results from this may 
have a limited energy- saving lienellt unless It is 
carefully Integrated Inloa night coding straiegy. 

t hlier decisions ai the sketch design Stage do Incur 
additional capital cosh however ihcse ore usually 
repaid many limts u-ver by savings In use In this 
particular case, external blind sun shading using 
external blinds Appears expensive compared to ihe 
resulting running cosl savings. However, tlte shading 
permits some of the other measures to work 
effectively, for example a luw.glare daylighting 
strategy. Shading wuems can also often be part of a 
desigii/aeslhetic feature which adds value that is ntn 
nflwl ed in the energy cost savings. 

t tax* riffs applied tit dttaltml dcni^ii itiitfr 
Through ihe detailed design stages, the emphasis 
move* mure towards decisions rtl.1t Spend In save H 
and the potential savings from each measure 
become progressively less, This can create Ihe 
impression that rhe rirsr measures selected are the 
Iwst performers buri as explained above, they 
should ho considered as a package. 
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ENERGY EFFICIENCY MEASURES DO NOT ALWAYS COST MORE 


Capital cost £/m a GFA 

900 950 1000 1050 1100 1150 


Reference case 

Deep-pfartfathurn office buttling - lour pipe fan coil AC 

Inception stage 

Temperature range of 22*C i2 
Remove humidify control fco winter 
Venliialion rate ol 1 5 irpersorvsecaed 
Yenhialion rate ol 10 l/persort-'secofid 
Lighting level ol 400 lux 

Sketch design stage 

Ol 


nentalion 


Glazing reduced to 40% 


Glazing reduced to 30% 


External Winds to south 


Farm external walls with a 'Ifrghl finish 


Remove suspended ceiling 

Detailed design stage 

Higivlrequeocy ballast lighting, load reduced to 12 VWnr J 


Lighting controls 
Condensing bailor 
Spray taps 
Polnts-ol-u&e etectnc tiol water 
Heat recovery using recuperator 

Using Energy Star rated equipment 

Adding higher insulation levels 
(0.3 W/m^K throughout) 



2 3 4 5 6 7 

Annual energy cost E/m 2 GFA 


TtfifJT 2 Value ffMW l&P€OmtitiQnfd buikiitt# fur ttttfgy tffhimc)' 
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ENERGY EFFICIENCY MEASURES DO NOT ALWAYS COST MORE 


Capital coat £/m 2 GFA 

900 950 1000 1050 1100 1150 


Reference case 

Deap^plaiValiliJiTi office bulking - Four pipe fan coil AG 

Inception stage 

Change io naturafy vwtilalod narrow-plan block 


Ugflting level of 400 lux (ifi Wm?) 

Sketch design stage 

Giazmg area 50 % 


Glazing area 40% 
Glazing area 30% 
External winds to south 
Add iigtil coM?ur imi&h io> ^internal waft* 
Omit suspended ceiling 

Detailed design stage 

Hqfvfriiqijaney boilasJ 1 -jMp*). load reduced Id 12 W m 7 

Ljghiing oorilrda 


Condensing frailer 


Spray laps 


Puintk-t >1 -us& electne hert. waler 


Usmg Energy Star fated eowpfwtt 

Adding higher irsuiatKxi levels 
( 0,3 WAfi^K miougtwii 



012 3 45678 

Annual energy cost £/in 2 GFA 


I Ipi/T 1 .nuptial mhi timtihrx cast ujvfrjp milk's ed in f rtwi kifj a nuNjJnujrn! la rui/irm^r Ytntiltitfil FrrjiMJjrj; 
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ENERGY EFFICIENCY MEASURES DO NOT ALWAYS COST MORE 


a Cfttoi to ■ firturpMv witMiWl and 

Figure 3 ion jmigr <»pfimiir| vh<m* jn dlifrruiivT 
design scenario lluU demomir Jtrs grealet laving* 
by adopting a naturally vmtllaf cd passively tooled 
strategy foe I hr building - something that should 
interest the diem. inch design* mike belief me e* 
i hernial mm and txieriul shading, They can lead 
to capital ont saving* ol up id fL20u/m J i;hy 
{representing; 2)0*1. of tire tnNd capital «MtJ, and 
operational energy saving* ol alxjut 
£4.0jfm I tiFA/yejr | SCTN. nf I he energy cosh 


KYO'NO COST SAVINGS 

the QS should appreciate that the benefits ol 
erwrgy-elfklfnt buddings are broader than mere 
running am savings They include prolonging the 
life of (roll Ind M«:b, and reducing polluting 
rfnkuJuto ditr to energy- Loitiumptncm. For instance, 
implementing all the measure* in the scenario of 
changing Item an air^ondilioned specification to a 
naturally ventilated one would reduce both die 
delivered energy and CG, ertusskins by 4 H’Ki. Still 
lurther benefits of value to lire diem come from 
the irtlrindt aesthetic and cumfan qualities of good 
energy ■effic leu e buildings, eg daylight, curnEuri land 
produclMtyj, occupant control and satisfaction. 


£2DQim sjpr fj»! 
half the: energy £trOl m ha: f 
the cotton 

3rd yet rnens / 

W MMlactlOW 



ARCHIVED DOCUMENT 



ENVIRONMENTALLY SMART BUILDINOS 




Over sr;&d pliant cestt 
rfiafle arid j 6 les$ eft i.ient - 
add caP^ty tatcr |f ■c's . 



5 COSTS AND BENEFITS OF ENERGY EFFICIENCY MEASURES 


This KCtlon firm, n.lr-1 usaiT iU-ijiJ dhoti t ihi- 
coils and Iwnefiti cii pjrrkuE.it energy pffklcticy 
measures ji the dll Cerent ilagei flf ,i building 
project- Some give ticiiS^ laptlat and 

running cost savings The capital uht tavlrpp 
figure# if¥ quoied in lenni of ihe fptt per sqiuri 1 
metre or i he pi™ filter atea SGFAJ Running toil 
savings are gener a 111 quiNctl in lentil nt m 1 per 
year per square metre <rf Uk Prutcd are j, but for 
tire puipmev til Ihu t irnipui Iwn GFA h liw). AH 
the figure* are quoted In indkative ranger. 
However, an 4 irjS prices, piedklrd rnefgv costs 
few the proposed build] rig' plan 1 coftlfgunl inn 
should tx- calculated In urt alongside Iti predicted 
capital toil 

Remember that ail I he lueasujes dhtuvu-d below 
need to be considered in [ml nl an overall 
integrated package Ini j uimuful energy ‘Ctlldent 
nutcome- llik means dial I he eiK’rgy lni|ml inuil 
be lilumsscd with die hui klu 1 k wiyilti engineer 
and archil eel during the value eng] ncixi ng eimriie 


IMPROVEMENTS JIT THE IWCEPTIOW STAGE 

Tn ittUM the Ip finale ihe tradeoff options ai I he 
intejFlinri lEaxe, Unnplr c.ipIfaUml usings uud 
running erm savings aie shown In tables 2 and 1 below 
tm a set of measures aiijmififiaEr in timer building* 

&i* 1 yiy-iirtrtn^ mDiimi ft tfi# IncepIkHi St Iflfl 

An obvious mpJvule which will »1r capiUl and 
operating unii ad round l> iti jvuki uvrrdzing the 
building or Its plant ter the ofieratfonal needs erf its 
occupants t Hen-Urd pUnl opera les Sesv efhneiltly 
at part toad, and coin more ip kniult table 2 
shimn a number of other measures that alio bring 
capital tint savings al ihe design Stage and uve 
running Cmh thtoughimjl ihe IwildingX life. 

IMPROVEMENTS AT THE DESIGN STAGES 

TP help Ihe QS evaluate the UJtte-olf npttcms. 
tables 4 . £„ 6 and 7 I lluii talc- thr financial effects of 
adopting a number of Lldkrenl send™ strategies 
at sketch design and derailed desig n stages. For 
each measure ihe capital ccrt/savlng h lined 
logelher With the muni ng nnt savings The 
measure* are artanged rou(hly in the icqoeftce in 
w hich they a rue m iipppfturiities ter lunskletaban 
in the constfucTtuii prot esii 


1 itrrgi ui tltg nn Jinn’s n Em h mu tedh 
capital tmt and rmininc lost 

t apilid cOH MMngi 
ianp 
if m’t.l vi 

Running tint %as mgs 
ntitgr 
it m J 4i9 At 

Minimise oli-CDndhkmlrig in meet rtreily 
fLJiujjlty veniilJEe where piksible 

\mm* 

it|> in 1*1 

Specify adeqnaie bin mn ettCenJve Irrth JJr 

Tatra; &- 12 lltrei/sci /[tetinri 

%-w 

d,t id 

Control mpeaturr lets tightly 

Hn25 

lip TP 2 

Avoid nceiuve jiniu ial lighiing 

i-H 

IMS 

Avoid dew humidity control 

Mi 

03-1 ci 


fdWf 2 MftiiuFfi te «ff J«< rptUw HJikh t*ne txijrfruJ anJ rtmnJny 


l ow lapnal <mi «wfny saving mrasuTes 

htr» sapiMi uni 
tt ?mkti VJ 

1 

Hiitifiing tissi ytinp 
ranjer 
j.i nrtil Ai 

Mas am he Jav light mg In devlptn 

Up to SO 

IMD 


Table 3 Other kiu mpi MfriJiurn tlmt can frf mnshlmd at inception 
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COSTS AND BENEFITS OF ENERGY EFFICIENCY MEASURES 


1 iiFruv^ving itii-uMiii^ (fill tiring 
I m i||| tapltul Vi of valium iii nl I'licrjO 
miming io>l 

i jjiit.il i Mvlnpp 

rtHigv 
If. ill' 1 i 1 \t 

Hum mu ig ’Wiving* 

r.mH^ ' 

Elun^.lb 

Uw Mjujilr plan, cubic form Ibtit note 1) 

IJji to 4 

1 f|t to fl-S 

COckhc ihrlirmt location againM wwilbrt 

Cjnft jii-Hr^iMlTy kn iPtr*? 
OKWHUlT-i are site dffimdrnt 

^Slr dqvmlifiit 

Ftnvtofr KnwJ Kt™ taf ilAvli^lit 

Specify appropriate 1 miriii aUnti for soUj gain 

Snrtfll 

Snr licfimilrn l 

and ilavlifthlln# 

Mlnkvnki? gk/lrt * area* - bill nm urlfrctant 

MruiraJ 

Sltr drpE^ifkiil 

lot diylighHDf lay 10% 

Up lo I S 

L'p to o 2 

Mpinr *offlt i riling* ri> miki 1 Ihcrnul 

man* arerniftk 

Alfold fXCVHivi Ikhir tn IjfKir bright) 
(but not 111 tipeilM- i*f utiilrnljitl 

i malJy iNttlkrt a saving 
tkjwmJtng nil inlvrmj 
ipotlktimo 

brings iztjtttldfl benefit \ 
mil mTfirtSmn saving* 

munition timvi nr rksibnityi 

Up to AU 

Up lo CU 

TtfMr 4 Sirautm la ransUkr at xkrlt lr dfiftii Ma&r n fifth wn r r apitul amt running fPTfJ 


I ttW cml invrg* vising measures 

1 L*iut capititl imi range 1 
r( irrl*t *i 

Kunnlii^ Ltnl uvlngv i .n^r 
U rtl‘4-1 \« 

Pfirekfo uimh.itbng lo MJiiihcm ekvaricKis 
i ilio beings mm Sort frrttefiiii 

2MG 

UpEoUCMS 

/,-cirw for fund Ion and tatittof 

Dqjmdi on tktJilirtl design 

Orfuznih m\ drfjlkd design 

Consider nuifer spaces and enkrodfoiair 

Uepend* on ilri ailed design 

fVprndi rm dd.iik-i 

fofrJi' s ffcfbcr f-Pw voW fririjp urtidff mmiurr V iff ifcrfvft dtl^n tf^fr 



1 in 1 -s' ^Illlil inid^ili t li'titurjng bftttli 
t.ipdjil i.vvsi viimgs ami 1 mugs tuiiiiiiiLL 
uhi vising* 

1 .ipil.il oi\E miiifi 1 

it nl-VLU 



Hit mi mg nnl villtljp imtgr 
a iij 'id.Xi 

Chilled hCAmv/dHpliCrftlrrit VentUalLnn 
replmlng f m voci 

LJ|i to ,iS 

}l?o 

VnihlatliiEi H otg dabs irg tfcfmodecfc wnU 
bratkiHitkng lytlem i irpl icing fan coll 

Nrtpiial 

i^SO 


fctitar * Mrriuiftt to riwtfJjfrr at dttoAhd dthijn ir off m hhh unt mpitat +#pM r unnb if iotfs 
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ENVIRONMENTALLY SMART BUILDINGS 


COSTS AND BENEFITS OF ENERGY EFFICIENCY MEASURES 


toivmsi eiiergt saving mmwuu* 

1 Vink capital tint range 
if /in*KTA| 

| Running cost vivlngs mrlgi 
(t/nytd AS 

High frcqucney lullasi Sighting <12 W/m J , 



illunitnalinn 35MOO lua 

2*10 

0.3-1 .0 

Efficient I IghTarig controls 

t-S 

ftJ-04 

Condensing boiler 

0UM.O 

0,1 4K3 

High-*ffieicncy bolter 

00.2 

o.omu 

Combined heat and power I co-generation I 

ltT30 

2*7 

Spray taps 

Vpty low 

0.0 10 03 

Point -of -use water heating 

Very low 

CLOVIS 

Vent lEaiion kseat recovery system 

3*5 

o.trzAi. 1 

LP ducts for air-hand Jing system 

!h12 

aid b 

Energy Slat rated equipment and fit-out 

Neutral 

Up in living 

Efficient thermal control systems, simple lor 



occupant to operare 

Very low 

Up to 10W Airing 

BM5 controls, assuming occupant competent 



to operate 

Mb$U 

2.0-10.0 

Insulate to high standards - belter than 



building RcgulationSr eg 0,3 W/m 2 K 

3-10 

oot-tu 


Titbit 7 Other Am-CPfl mer^y-'savlng tnnisum itr toriziihrtf! dalitUtd ifrsfr?! 


NOTES 

1 Other things being equal, j iqiGrt plan will reduce heating consumption, but a deep square plan will 
Increase lighting uw atsd make ait -conditioning more notvsyiry. The effect tin cooling criers use 
depends cm the extent Elj which pcffoictef zones haw above- juefjge loads, on ndmiaikm and wheflitr 
a u-t mad it inning b avoidable or not, 

2 The interdependent of energy efficiency measures cart be ;t particular concent when a projeU Is om- 
bnrigef. If the design Ec*m are looting for cost saving* later in ihe detail design nage they mua noi 
forge t cTuctal strands of the energy efficiency design strategy established at sketch design >tzgc 

"The effects nf deletion of one measure are best assessed using an energy evaluation procedure that can 
lake account of their interdependent, rather than using these tables. 

3 Ihe above figures wilt p of course, need to Ik confirmed by Ihe QjS when he compiler file dct.ided hill 
of quantities (used on final equipment selections and contracted prices. 
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7 SUMMARY 


Energy efficiency I* not 
expensive- 

Buildings which an? energy efficient have significantly Lower life-cycle costs 
than buildings which are not. Effective and appropriate packages of energy 
efficiency measures pay back investment costs quickly fif there are any i and 
then contribute lo long-term saving*. Some measures are cost neutral or 
even capital mst saving. 

Energy efficiency to not 
an optional extra. 

Energy efficiency is an important indicator of the environmental quality of 
a project and of Lis suslaKnabUhly. A market survey lo assess the uptake of 
the BREEAM environmental rating showed that organisations receive good 
public relations coverage and enhanced corporate Image by 
bulldlng/ocotpying an environmentally friendly building Many ethical 
investment rcrganisaiLon* perceive green r buildings to be appropriate 
Investment* for them, to retain a high marketrientiil value and guard 
agalnsl future altitude changes ^galnsi profligate buddings 

The Q5 imut understand 
the cl ten I s expectation* 
of energy efficiency in 
lemto of investment 
returns 

When assessing the Life-cycle cost of energy efficiency investments.. it is 
important to select appropriate test discount rates and payback timescales 
for the Investing organisation tree section 3, page 6], Decisions on energy' 
efficiency options should never be made slmplislkally In terms of payback. 
Further inform niton on financial appraisal techniques Is available In Good 
Practice Guide (GPGJ J 6S. 

The QS need* lo take a 
proactivr rok In energy 
efficiency in order to 
provide a value 
management ■service to 
clients. 

The QS has traditionally regarded energy' efficiency matters to be (he concern 
of the architect and the building services engineer. Meehan leal and ilecrricaL 
iM&li services are a significant proportion of Ihe costs of new office 
buildings, and entrgv efficiency is interwoven with many aspects of the 
building shape arid specification, so the QS needs to have an appreciation of 
the viable energy efficiency techniques to get best value for clients. 

The QS needs to get 
involved at the 
inception stage ol a 
building project. 

The Q5 is a key member of the design team and can crucially affect the 
outcome of a protect in terms of its energy efficiency and ihcreby Its 
environmental impact The QS Is influential at the sketch design and at the 
detailed design stages but also, most significantly, al inception when key 
decisions are made regarding the design brie! and the project budget. 

Ai inception, the QS can propose measures that have bnth lower capllal 
cost and tower running costs for ihe project buildings, 

Al the sketch design 
slage the QS can help 
maximise Value lor 
money by encouraging 
an integrated design. 

At the skelcb design stage key decisions are made about I lie shape, 
orientation, site layout and positioning, glaring areas on elevations, 
aesthetic qua lutes and environmental attributes of projeci buildings. The 
Q£ should aim to obtain hesr value for money rather than least capllal cost 
for the client and achieve this because of an Integra ted energy-efficient 
design rather than in spite ol it. 

Energy efficiency should 
be slewed as part (if a 
building* quaNry and 
value. 

Bor many attribute*., value lo the dient cannot be expressed In financial tenns. 
Tliere Is, therefore, a tendency lo tindemtiixiaEe rite importance of quality, 
function, aesthetic, comfort and lhe environmental attribute* of a pro|ect. 
Eneigv efficiency la Inextricably Jinked to all of Uns* issues and should have a 
high priority in ihe design team s work. Significant opportunities can be losi 
where energy efficiency h seen as an expensive add-on, rather than an tegr.il to 
delivering value and quality in the design process. 
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REFERENCES AND FURTHER READING 


PETR ENERGY EFFICIENCY BEST 
PRACTICE PROGRAMME DOCUMENTS 


The following. push] I car turn are available from the 
Bwt frKtkt ptttfrtrhmr Enqulrln Bureau*. 
Contact detail* NIT given on the twk tom. 


REFERENCES 

1 3 | Good Prattle* Guide 256, K A developer's guide 
la mvtmTtmentAlly smart budding*' 

J2| Good Frailer Guide 3 J36, 'DrvHoping in 
effective rfirifcv policy" 

|,1J t onujmpnirvn Guide 19. Energy in In 

offices' 

Hi Good Fueller Case Study I, Energy vffiocncy 
in offices Low cost ina|or lelurblshmenl. 

Policy Studies Institute, ICK> Park Village East, 
London NWV 

|S| Good Ftictict Cue Study 21 r 'Energy efficiency 
in offices One RridcweEl Slceel, Bristol, A new 
high quality lit conditioned office with low 
energy costs 4 

|fc] ftew Practice Flflil Report 106, The Elizabeth 
Fry Kgililin^. I 'ntvmity of Last Anglia - 
feedback for designer* itid client^ 

OTHER PUBLICATIONS 


Now Practice Final Report 

3H2 like Quecrtl Building. He Mqnlfnrt University 
- feedback fop designer* and tiknls 


RJfCTHER READING 

Ben Practice In ihe specification for office*. 
Second Edition British Coundlfor Offtee*. 
Reading, 1947 ms G9S24J31 24 

r STDVS Architects and Builders Price Book p - 
l Hf S Span. London 

'SPO^CS Mechanical ind Electrical Price Book' 
E fit F N Spoil. Lcrfickm 


'Selling Standard* In the Construction Industry - 
The Stanhope Approach' Stanhope pic, London 

Coal modtla. 

"City of London Office Blocks'. Molding. 

N October 1994 


Fnj out mufc &o ut 
v-r^lur man^mMC to provide 
L A mo*t positive service 10 
your Ghent 



‘The navis Lingdon and Everest initial Estimator’ 
tit Mi fry, January 3997 

Office* Ol lb* Future' i^-wT™rtb September 
1996 


Qafitfti IrttfrfwilkMi Report 

30 A periormancr tpccLEkarkm for Ihe energy 
efficient office of Ihe future 
56 SliSedmnde buildings and systems - an 
overview 


High Rive Office Towers', Pris«rrmrtrf. Stay 1997 

‘Currihiried Heat arid Strvxa . 

kinujrv 1997 


Good Practice Guide 

inS Financial a’lpcru of energy management in 
building* 


Fufthrw amire** of kIvIm «id informNllon 

* bartered Institution of Royal Institution of British i auni.ll fur Olilcn 

Building Servile* Engineers Chartered Surveyors I.KtCSi iBCX)> 


iCmtj 
OtltN House 
222 BiLham High Road 
London VSVJ2 9&S 
Te)f20 A675 S21 1 
Fni 020 BG75 6554 
tAfctattc wwwiffwr.iNg 


1 2 Great George Sheri 
Parliament Squire 
London SWIF 3 AD 
Tel 020 7222 7000 
020 7222 9430 
SVefesifec ww^tncvontLik 


ShinfieiiJ Grange 
Cuititnb Lane 
Vhinlield, heading 
Berkshire RG2 9AF 
HDliff 9BA 5505 
Fuonnm s«95 

ISWwitc. www bcoOi^iiL 
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Etamt PiKlk« programme pri^vieiag. mpaiTiai, auffigmal ,v* ifcl fl ffiliUurt gn erwtjy «#sc«rey 
tef,hf»w|yiii and rn indtu&y and busmtrys. TMa JoFormafrion hi drsMeii mated 
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ftrt^p frucfec* nppijfii riri h*MTl FWt] wifrunPi tuto nPw 
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